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Envisage Environmental incorporated

March 1, 1993

Mr. Gareth Rich

The Hoover Company
101 East Maple Street
Canten, Ohic 44720

Dear Mr. Rich:

The following report is the result of the particulate and sulfur dioxide emission
evaluation conducted February 18, 1983 at the Cantcn, Ohio facility. Two test
runs were conducted at the exnaust of the boiler mechanical collector.

The resuits are true and accurate to the degree specified in the pertinent
sections of the Code of Federal Requlations, in force at the time of the tests.

| look forward to answering any questions you may have and assisting you in
the future.

Respectfully submitted,

Lt CH~—

Robert C. Hovan
Project Leader
ENVISAGE ENVIRONMENTAL INC.

P.O. Box 152 Rishfield, Ohio 44286 Phone (218) 526-0990 Fax (216) 526-8555
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INTRODUCTION

On February 18, 1993 Envisage Environmental Inc. conducted a particulate
and suifur dioxide emission evaluation at the Hoover Company, Canton, Ohio
facility. The testing was performed at the mechanical collector exhaust. The
operation of the boiler was monitored throughout the duration of the testing by
Hoover Company personnel.

The purpose of the evaluation was tc determine the particulate and suifur
dioxide emission rates to ascertain compliance with State and Federal
Regulations. The Envisage testing team consisted of Messrs. Robert Hovan
and James Gray. Mr. Gareth Rich, Hoover Company, coordinated the testing.

Results are presented in this report for pounds per Actual Heat Input of
particulate matier and sulfur dioxide respectively, as well as the various
velocity, volumetric and temperature measurements associated with these
tests.
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SUMMARY
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Particulate

Con

PARAMETER
Particulate Emissions

Pounds/Million BTU (A
Pounds/Million BTU (F
Pounds/hour

Grains/dscf

Sulfur Dicxide Emissions

TEST RESULTS SUMMARY

The Hoover Company
Boiler Exhaust Stack
and Sulfur Dioxide Emission Evaluation

ducted - February 18, 1993

RUN # 1 RUN # 2

ctual Heat Input) 0.1324 0.1338
Factor, 9820) 0.1561 0.1372
13.72 13.68

0.0777 0.0735

Pounds/Million BTU (Actual Heat Input) 4.77 5.76

Pounds/Million BTU (F
Pounds/hour

Pounds/DSCF

System Flow Rates
ACFM
0SCHM

Degrees Fahrenheit

Moisture Content

Factor, 9820) 5.62 5.91
494,11 589.25
4.00E-04 4.52E-04

49,674 52,534
20,593 21,718
653 664
7.33 6.71
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Particulate and Sulfur Dioxide Emission Evaluation

TEST RESULTS

The Hoover Company

Boiler Exhaust Stack

DATE: February 18, 1993  Symbol Units RUN #1 RUN # 2
Time of Day 1245 1600
1410 1720
1 Gas Volume-dry,std. Vmstd cu. ft. 52.36 56.02
2 Condensate Vapor Vol. Vwstd cu. ft. 4.14 4.03
3 Gas Stream Moisture Bws vol.dec 0.0733 0.0671
4 Mol.Wt-flue gas (dry) Msd 1b/1b mo. 30.16 30.27
5 Mol.Wt-fliue gas {wet} Ms Tb/1b mo. 29.26 29.45
6 Flue Gas Velocity Vs ft/sec 55.19 58.37
7 Flue Gas Volume-Actual ACFM cu. ft. 49,674 52,534
8 Flue Gas Volume-Std. DSCFM cu, ft. 20,583 21,718
9 Particulate Conc. Cs
- Probe gr/dscf 0.0150 0.0170
- Filter gr/dscf 0.0628 0.0565
- Total gr/dscf 0.0777 0.0735
10 Emission Rate E
- Probe 1b/hy 2.64 3.17
- Filter 1o/hr 11.08 19,51
- Total 19/hr 13.72 13,68
11 Isokinetic Rate I % 99.5 100.9
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S02

T

Boiler Exhaust Stack

LABORATORY  SUMMARY

he Hoover Company

Particulate and Sulfur Dioxide Emission Evaluation

DATE: February 18, 1893  Symbo
20 Normality of Ba(Cl04)2 N
21 Volume cf solution VsT
22 Volume aliquot titrant Va
23 Volume Ba(C104}2 Blank Vtb
24 Volume Ba(C104)2 Sampl Vit

1 Units
meg/ml
n ml
ml
m]

ml

S02 TEST RESULTS

The Hoover Company

Boiler Exhaust Stack

RUN # 1
0.0103
244.0
0.05
0.0
5.90

RUN # 2
0.0103
255.0
0.05
0.0
6.83

Particulate and Sulfur Dioxide Emission Evaluation

DATE: February 18, 1993

12 Loncentration 502 Cso2
13 Concentration S02 PPM
14 Emission Rate SO02 Esol

Units
1b/scf

ppmy
1b/hr

RUN # 1
4.00E-04
2405.4
494,11

RUN # 2
4.52E-04
2719.9
589.25
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SAMPLE POINT LOCATIONS
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The Hoover Company
North Canton, Ohic

Boiler Exhaust

Particulate Emission Testing
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SAMPLING TRAIN
DIAGRAM
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EPA METHOD 5 PARTICULATE
SAMPLE TRAII\‘

TEMPERATURE SENSOR

ﬁ
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LABORATORY SECTION
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LABORATORY SUMMARY SHEET
The Hoover Company
Boiler Exhaust Stack

Particulate and Sulfur Dioxide Emission Evaluation

15

DATE: February 18, 1993  Symbol Units RUN # 1 RUN # 2
1 Sampling Time t minutes 72.0 72.0
2 Barometric Pressure Pb in. Hg 28.92 28.92
3 Static Pressure Pg in. H20 -9.60 -9.60

Stack Pressure Ps in. Hg 28.21 28.21
4  Gas Meter Volume Vi cu. ft. 58.65 62.85
5 Stack Area A sq. ft. 15.00 15.00
6 Nozzle Diameter On dec. in. 0.3125 0.3125
7 Meter Temperature degrees F 114.2 115.5
Tm degrees R 574.2 575.5
8 Stack Temperature. degrees F 653.0 663.5
Ts degrees R 1113.0 1123.5
9 Velocity Head AP in. H20 0.662 0.699
10 Orifice Pressure ~H in. HZ0 1.79 2.08
11 Carbon dioxide co2 % 11.9 12.9
12 Oxygen 02 % 6.3 5.2
13 Carbon monoxide co % 0.0 0.0
14 Nitrogen N2 % 81.8 81.9
15 Pitot Coefficient Cp 0.84 0.84
16 Water Collected Vic ml 88.0 85.6
Sample Weight: Mn

17 - Probe g 0.0508 0.0618
18 - Filter g 0.2130 0.2050
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DATE:

ORSAT ANALYSIS WORK SHEET

LOCATION:

2/ 17]53

Neoo e

OPERATOR: J. &.
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PO Bax 152 Alenflaxt, Ul 44288
Proae (216 $26-0932

RUN # |
1 2 | 3 |
ACTUAL | NET | ACTUAL | NET | ACTUAL | NET | AVERAGE |
co, IR A I I A A A
o. | 43 |43 ] J9.3 [¢.3 183 |13 |6
co |l g3 1o llt3 [ 21143 108 17O
RUN # _o/ |
ACTUAL | NET | ACTUAL | NET | ACTUAL | NET | AVERAGE
co, | R.9 ROV (2.7 | R |2 F 2.9 2.7
0, 1§ 52 | 190 |52 |ig/ 52 |5 2
o Tyl Jo Tl T olind 1o ()
RUN #
1 2 3 |
ACTUAL | NET | ACTUAL | NET | ACTUAL | NET | AVERAGE
co,
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COAL ANALYSIS
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COAL ANALYSIS SUMMARY

The Hoover Company

Canton, Chio

Boiler Exhaust

Particulate and Sulfur Dioxide Emission Evaluation

ULTIMATE DATA
% H

% C
% S
% N
% 0
% Ash

PROXIMATE DATA
BTU/LB
BTU/LB
MOISTURE %

Conducted -

As Rec’d
Dry

As Rec’d
Dry

As Rec’d
Dry

As Rec’d
Dry

As Rec’d
Dry

As Rec’d
Dry

As Rec’d
Dry

* Pounds of Coal Burned

Heat Input

F Factor

February 18, 1993

RUN 1

~ 00~ bk ol [FSJ o6 ]

.00
.50

67.
73.

.89
.18

.39
.53

.89
.68

.53
.18

22
g3

12,083
13,290

9.

08

8,580

103.

67

9870

RUN 2

66.91
73.66

.32
.66

.33
.46

.12
.94

.36
.00

[FRR# )

~1 Y [eeNos] —

12,074
13,292
9.16
8,470
102.27
9788
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFF{CES: 1219 SCUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINQIS 60148 = {708} 9563-3300

1. 10
SINGE 1308 Memper of the SGS Group (Socigte’ Gengrale de Survaillance) 7

PLEASE ADDRESS ALL CORRESPONDENCE TO:
2079 E. CENTER ST., CONNEAUT, OH 44030

February 24, 1993 TELEPHONE: (216) 224-2261
TELEX: 985.6068 CT&E CCUT

?P ENVISAGE ENVIRONMENTAL ' FAX: (216) 224-2808

6940 Miller Road

Brecksville, OH 44141 Sample identification by
ENVISAGE ENVIRONMENTAL

IDENT: 93-1148

Test #1
Kind of sample Hoover
reported to us <Coal

Sample takem at ----- N

Sample taken by Submitted

Date sampled February 18, 1993

Date received February 22, 1993

EARE

Analysis Report No. 88-34408

SHORT PROXTMATE -~ ULTIMATE ANALYSIS

As Received Dry Basis

% Moisture 95.08 XXXXX
% Carbon 67.22 73.93
% Hydrogen 5.00 5.50
% Nitrogen 1.39 1.53
% Sulfur 2.89 3.18
% Ash 6.53 7.18
% Oxygen(diff) 7.89 8.68
100,00 100.00
Btu/1b 12083 13290 HAF 14318

Respactfully submitted,
COMMERCIAL TESTING & ENGINEERING CO,

Manager, Conneaut Laboratory

DVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES



COMMERCIALTESTING & ENGINEERING CO.

GENERAL QFFICES: 1219 SOUTH HIGHLAND AVE,, SUITE 210-8, LOMBARD, ILLINOIS 60148 « (708} 953-9300

SINCE 1908

February 24, 1993
g» ENVISAGE ENVIRONMENTAL

6940 Miller Road
Brecksville, OH 44141

Kind of sample
reported to us Coal

Sample taken at -----
Sample taken by Submitted
Date sampled TFebruary 18,

Date received February 22,

. ~a
Member of the SGS Group (Sociste’ Geherale da Survaiilance) U

1993

1993

PLEASE ADDRESS ALL CORRESPONDENCE TO:
2879 E. CENTER ST., CONNEAUT, CH 44030
TELEPHCNE: (218) 224-2261

TELEX: 985-806 CT&E COUT

FAX: (216) 224-2808

Sample identification by
ENVISAGE ENVIRONMENTAL

IDENT: 93-1148
Sample #2

Analysis Report XNo.

88-34409

SHORT PROXIMATE - ULTIMATE ANALYSIS

% Moisture

% Carbon

% Hydrogen

% Nitrogen

% Sulfur

% Ash

% Oxygen(diff)

Btu/lb

As Received

.16
.91
. 80
.33
.32
.36
.12
100.00

O Oh L = e OY D

12074

Dry Basis

XXXXX
73.66
5.28
1.46
3.66
7.00
8.94
100.00

13292  HMAF 14292

Respectfully submitted,
COMMERCIAL TESTING & EN.GINEEHING CO.

LD 7 Jece—

Manager, Conneaut Laboratory

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PAINCIPAL COAL MINING AREAS, TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

4655



FIELD DATA SHEETS

Envisage

5@ Phone (216) 526-0990

21

Environmental
Incorporated

FO. Box 152 Rlchlield, Chin 44286




22

PPy

SR I UK NCTZTI 7.0, 15/43
P As)
SziTic rccaTioy Bl RISTED MOTSTUEE fp o
siErE w=m=Een [ L METIZ 2CE MTIRIE 2.
L
= M7 '-l:-:. z Z- 9‘7{‘

[a}

————— -J-

N DN

I L g )
n | =l =

ey T
s

BAICMITRIC SYTSETT
e,
- = = = - = .y s i 0 =
STATIC ERTSSTRE (Ll EZiITR 50X SEITTING 2YR T 28
L
e e ommm e bt S it o
TELTZEST TOINT LDIAGERY
T e T -
LCCATION SFITCE
- h ;
TIST TIAM MEZW=EERCS




W

1 Yy 2w

+

ST8>

@,@l W wt T

g S o DLT i
%&@U 2H 1531 - 1504 J. @u-__ .u.:.w%m mwm_w1w._~,”i,_m_x“m,,.. 'l g Tasat-rsod mm% _:“”u_wﬂnrm
- ‘ . B - 7 g e ]
a7 | evT | =5 | Lol | onl oS ol T 1| ﬁdm by |7
%7 | P12 s | gal 0 hi ¢gn ] 007 L] bh! Toehgl 111 5
22 1572 | s | ol | 5% hea | a)y7 |ieL | €8 SO T A
1 1972 e | La hd 1 IR NS [Leg) o)
L9 | L7 | as| Lo | Y] YIRB R EE D TsE| LSz
L Jolt | ol g0 | vl | am | o] W M| VT hs |
LTICET) 521 4a] | L) o3t gl | e on v efel  IG g
LNATT ) esy a0y ) Se | ASA Y arz | |« LLigl ghp 3
L9 |35T | as )| Aol | gV LGA| ea7 |t | o5 b hig | Sh A
LTSz | os| sal | 79 oM TSy Ve gR b eegl T Th) s
LD BTzt sal | sl s b ST et ape Vhigibs 2
L7 |%l1 | o8 ol { Loy oS [ abT sy Pl DR T T
27 1087 |08 Mi L7 1 LA ak] | TusSe : Ak &8 7
L9 ez Vo e sol vl s | ol Ty ok ieu A R
T ez e 2 TR T oSl e | T calg| L
LGNV pRT s | 2l | %2y | Asa | 087 g | FE mmw N2
A R /R B YA /7 R B T Y o A R S I Ao Iy B o T A
39 a2 | ds Tal | e}l a3 | gl {98 | T 7 ges gl
YA ERI IV I AN RS bh' | p1 hieg |~ &7
IV NGIT (oS | G5 | LI SHh | o) | B ar | $5h7 [ 5
D LZZ {02\ LE il a5 ol % | LT ST b j
P\ e Lh T AN T A T e R L
F7VZhT 0S| Ch | o]l Lso | %L |end| 95 e 547 4 7
DA S K S W R D 2R B I I e T 10 s o
it | wnns | e | ot | s | e | e, ] e T i S

T aled N\\M _=.__<u3\w\q Hasva \ Hitivd mw\ﬁ\N 3Iva ;\Qvuaw_ﬁwﬁ AR



S wypaw

s U o ey b S

S 7 t EANTH T -
J\_\Q ZH L1S11-150d K xmwa_-_am.w_wlw._:__tm Bii., ol & wia ) Zm:.._mc._ ﬁ%ﬂmﬂﬂ.{“l ,_..mw__uﬁ”_“é
| Soh i [OHALT )
R ARARY, 1 |+l 1/ SeZi L { |k (% Y
4712721 ©9 W oanll TP T~ S qth 14| _s
Si1 192 97 M Th | ISR = S N L) IS
L1952 079 o) LG 599 $7 1 S| pS L “wh 09l ¢
LT s ed | /| A 592 Tk Tl U«
R R I R R sl RS T
LAV T o %g | 8T o7 Thl ) SY VI Tl
O I8 R/ N TV AV I N L | e A B T RS R L
LY\ 0hT | o9 | Zetl A R LS RS T R ShT
L1 b | 67 %0 he ! D T et LS 188, 1h 5
37) 1 L 1’9 90} Eﬁ M os L N?P_ P TS SR 3 1
99 | SCLy S| <d | gl A1 TRV B BV %4l gl ) =,
A A Y I A 7 N N R S 7 e e
/AR NPl BT Y IR SRS Ohlgl ™ o3 >
AR RO R S Sl A w
AR IR B L 7 G LA S AT
/R ATV A NS ) 0] IR AR R i =
BZR A R al DU 1790 o T {0 | &F USY 2 ]
DN LA OS5 o) | D @ ST ALY L V)% Pl g
A YR A S R A A s
LV el oS Ly | Th AT LUy |To A hi
LT % |05 | ool | @ar oAy TR 557 I N I
L7 |tz | o5 qav | L aT Y LS O
o ¥ S '
mm_& HM_”M. :::.:W :Vo_]. _W_Q _ ll!._ﬂwiwwa mewmmg..l :.;_«wi..m:__awm_ﬂ ;%_N,_m_wm &.&m_::lm ;m;ﬂ_mﬁa__l ’
HBHEE )] LETRER] dind JUZL HAEM] Svy 3V1S ERT NI _. 1 m RONETY J1W Svn EROTEE 181644

) afodl \E\& VIO }__:m,: —~z, ki m\@\ n:zﬁ:,s \%\u%@ﬁ Vg



EMISSION SAMPLING
NOMENCLATURE
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SAVMPLING NOMENCLATURE %

Cross secticnal area of stack or duct, fr.’.

Cross sectonal area of nozzle entry plane, ft,
Water vapor in gas sweam, proportcn by volume.
Nomograph correction factor, dirensionless.

Concentration of pariiculate matter in gas sweam, dry basis-corrected to
standard conditions, gr/dsct.

Nomizal diamerer of probe nozzle entry plane, im.
Particulate Emission Rate, 1b./hr.

Average pressure differsntial across orifics, im. of HyO.
Qrifica meter calibration factor, in. of H,O.
Percent of isckinetic sampling, %.

Pitot tube constant, 85.49 fr./sec.

Molecular weight of gas, dry basis, 1b./Tb.-mole.
Total amount of particulate matter collected, ¢.
Molecular weight of gas, wet basis, [b./Ib.-mole.
Molecular Weight of water, 18 Ib./Ib.-mole.
Barometric pressure, in. of H,.

Pressure differential from gas stream to atmosphere,
(static pressure) in. of F,0.

Absolute gas stream pressure, (P, + Py/13.6) in. of H..

Absolute pressure at standard conditions, 29.92 in. of H..

Envisage
Environmenial
Incorporated

P.O. Box 152  Richlisid, Chio 44286
Fhona {216) 526-0080

Density of water, 0.0022 1b./ml
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27
SAMPLING NOMENCLATLRE - conzinued

Average of the square roots of the velocity head readings, = of H,O.
Volumetrie fow rate at gas swream conditions, A.CF.M.

Dry volumerric gas fow rate correcied to standard conditions, D.S.C.FM
Ideal gas constant, 21.85 in. of Hg-fts/ °R-lb.-mole.

Total sampling time, minutes.

Average drv gas meter temperature, “R.

Average absolute gas stream temperamre, °R.

Standard absoluts temperature, 3528° rankine.

Volume of water collecied in impingers and silica gel, ml.

Volume of gas sample measured at meter box (meter conditons), fi’.

Volume of gas sample measured at meter box (corrected to standard
conditions), ft.°.

Average gas stream velocity, ft./sec.

Volume of water vapor in gas sample (standard conditions), ..
Specific gravity of mercury (H,).

= Percent by volume of CO, in gas stream (dry basis).

Percent by volume of O, in gas stream (dry basis).

Percent by volume of CO in gas stream (dry basis).

Percent by volume of N, in gas stream (dry basis).
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